Introduction
Hydrogen peroxide (H 2 O 2 ) is involved in all life's vital processes as it is versatile in its uses and applications. Its varied utility ranges from fenton's reagent, bleaching, catalytic activity oxidant for industrial chemical effluents, biological and medical applications. [1] The kinetics of H 2 O 2 Catalytic decom-position over [Cu ( II) fulvate] complex as a catalyst was investigated. The effect of different concentration of H 2 O 2 , different amount of catalyst and different temperature were studied Based on the rate constants obtained at different temperatures; the empirical Arrhenius expression of H 2 O 2 decomposition was derived. The reaction was further studied and the values of (E), and ( were determined, its well described by an autocatalytic first order equation. [2] The catalytic decomposition of H 2 O 2 in pressure of Fe 2 O 3 -MoO 3 (2:4) departs from first order kinetics in the sense of an autocatalytic. In the higher stage of H 2 O 2 decomposition the first order kinetics equation is obeyed. [3] , [4] H 2 O 2 is widely recommended in aero-space field for propulsive applications for the high energy density and for its "green" nature due to low toxicity and low environmental impact in comparison with conventional propellants (N 2 H 4 , N 2 O 4 (. Nevertheless, the presence of a catalyst is necessary for H 2 O 2 decomposition due to the low kinetics of the homogeneous reaction. The catalytic activity of innovative materials for the H 2 O 2 decomposition has been studied under the vaporphase condition at 200 o C, catalysts are based on (MnO x ) dispersed on monolithic zirconia substrates. They have been developed using a precipitation technique with an improved procedure, content of the active phase was from 0.5 to 2.0 wt %. Results obtained showed a high activity of the catalyst. The convention was strongly depending on the space velocity and on MnO x content on the support. [5] The catalytic and photocatalytic activities of ramsdellite type manganese oxide, R-MnO 2 were studied from the initial rate of decomposition of H 2 O 2 in aqueous solution. The kinetic study was followed by the production of O 2 (2) o C with stirring for 1 hour, then the solution was filtered off and dark brown precipitate was obtained by evaporated the solution. Fig(2) is very complex, it has been shown that under certain operating conditions, the kinetics of decomposition of H 2 O 2 can be described by a kinetic of pseudo-first order as described in the following the equation (1) d
Results and Discussion
Where (k apexp ): the apparent rate constant of the first order, (Table 1) and (Figure 4-11 ). Fig (7) . It seems that the activation energy (E a ) evaluated from (k) values, (E a ) indicating that the decompositionof H 2 O 2 , we see that Arrhenius equations: logk = -E a /2.303RT + log A (10) Given with slope equal to (-E a /2.303R) and intercept equal to (log A). This result are illustrated in Fig (7) .
2-Study the Thermodynamic Parameters for the Catalytic Decomposition of H 2 O 2
The thermodynamic parameters (E a ), (ΔH), (ΔG)and(ΔS) were also determined and illustrated in Table ( 2). The automatically first order plots derived from following equation:
log k/T = log k B /h + ΔS /R -ΔH/ RT (11)
Here, (k) is the rate constant for the reaction, (T) is absolute temperature, (k B ) is Boltzmann's constant, (h) is Planck's constant, (ΔS)and (ΔH) are activation entropy and enthalpy , respectively. The slope of the line obtained using this equations proportional to the activation enthalpy, while the activation entropy can be extracted from the intercept. By performing each reaction at a series off our temperatures and using the empirical rate law to determine the rate constant at each temperature, activation entropy and enthalpy can be calculated. Are illustrated in Fig. (8) .and equation (12): ΔG = ΔH -TΔS (12) ) are being formed at the start of reaction [9] in all cases studied an induction period has been encountered before the reaction assumes a significant rate. These results showed also that the induction period (t ind ) is largely by the amount of catalyst and the temperature of the reaction. Fig (12-14) . 
3-
and the catalytic decomposition of H 2 O 2 at different temperature were illustrated in
4-Study the Role of H 2 O 2 Concentration
In this case, the concentration of [H 5 LFe 2 (II)(SO 4 ) 2 .2H 2 O] Complex ‫‬ is set equal to 0.1, 0.3, 0.5 and 0.7 g respectively, the temperature is varied between (25, 35, and 45 o C) and the initial concentration of hydrogen peroxide is variable from (10, 15, and 20 %). The evolution of the H 2 O 2 concentration is reported in Figure (15-18 ).
As the figure shows the decomposition rate increased by increasing H 2 O 2 conc-entration. This may be due to the competition between the (OH -) radicals and other compounds. For high concentrations of H 2 O 2 the kinetics of decomposition of hydrogen peroxide is fast. This is explained by the Fenton reaction to high concentrations of H 2 O 2 . .− by Fe(II) is more favorable in more alkaline conditions. This kind of mechanism does not involve any diffusible radical species in accordance to previous proposed mechanism, but several very rapid intermediate step between (3) and (4) 
The plot of log(dx/dt)/(a-x)
2 against (t), must be a straight line with slopes equal to k/2.303 and intercept equal to -log a/k o . The autocatalytic first order plots derived from the following equation (16) are illustrated in Fig.(4,5 and 6 The rate of the reaction is of pseudo first order with respect to the Fe(II) to Fe(I), during the slow rate determining step.
